Life satisfaction is a key component of people's subjective well-being. This study assessed the relationship between relative income and life satisfaction among Chinese adults, using data from a cross-sectional survey. Individual-level data (N = 1369) came from the 2016 China Genuine Progress indicator Survey (CGPiS) conducted in Beijing and Chengdu, China. Ordered logistic regressions were performed to examine the relationship between relative income and life satisfaction among CGPiS adult respondents. Respondents' life satisfaction was positively associated with relative income in comparison to their relatives and friends but not associated with relative income in comparison to their residing community and city. Subgroup analyses replicated the findings among male respondents and respondents with good or excellent self-rated health. In contrast, female respondents' life satisfaction was positively associated with relative income in comparison to their city of residence, but not associated with relative income in comparison to their relatives, friends, and residing community. Life satisfaction among those with poor or fair self-rated health was not associated with any of the four dimensions of relative income. Relative income in comparison to relatives and friends was positively associated with life satisfaction in Chinese adults. Future studies adopting a longitudinal or experimental design are warranted to replicate the findings.
Introduction
The respective role of relative income and absolute income in determining people's life satisfaction has profound implications for policy making, which constantly faces the challenge of balancing considerations of equity and efficiency. Aimed at improving life satisfaction in the general population, and especially among the poor, should less-developed nations focus more on economic growth as a way to increase people's absolute income? Similarly, should wealthy nations focus more on income redistribution to reduce relative income inequality? Theories provide little guidance regarding the specific cutoff for a nation's income level. Since theories provide little guidance regarding the specific cutoff for a nation's income level, answers to these questions largely depend upon empirical evidence from country-specific analysis.
The general idea is that people compare themselves against a range of criteria. Satisfaction is then judged by the gap between their actual situation and the baseline. The person being compared can be other relevant people, such as relatives, neighbors, and friends. This study aimed to assess the relationship between relative income and life satisfaction among Chinese adults. We fielded a cross-sectional survey in two of the largest cities in China, which included questions about respondents' self-assessments of how their life satisfaction compared to different geographic and non-geographic reference groups. The survey measured respondents' absolute and relative income, and the latter was constructed through comparison to four distinct domains of one's social network. China is a particularly interesting case. Because it is not only the world's most populous country but also a nation that has witnessed a very rapid increase in income inequality during its transition from a socialist planned economy to a market-based system. In this paper, we try to answer these questions with empirical evidence from China and attempt to address the potential impact of the findings on public policies in China.
The strengths of this study include (1) new data from the economic and social survey in China, to provide new evidence on the impact of income comparisons among Chinese; (2) refined measures on relative income, to assess the four domains of relative income in comparison to respondents' relatives, friends, residing community, and residing city in relation to life satisfaction; and (3) subsample analyses stratified by gender and health status, to identify the potential heterogeneities in the relationship between relative income and life satisfaction across population subgroups.
Literature Review
Existing definitions of happiness, subjective well-being, life satisfaction, and quality of life suggest a conceptual overlap between these constructs. However, a related study showed that high positive correlations between happiness, subjective well-being, psychological, and health domains of quality of life, life satisfaction, and positive affect [1] . Actually, subjective well-being refers to an individual's overall assessment of the quality of life from his or her own perspective [2] . Conventional measures for subjective well-being primarily focused on the tangible aspects of living conditions, such as housing and employment [3, 4] , whereas more recent research starts to explore the less tangible parts of subjective well-being, namely what people think and feel about their lives, such as the quality of their relationships, their emotions and resilience, and their overall life satisfaction. As a key component of subjective well-being, life satisfaction is one's evaluation of life as a whole, rather than the feelings and emotions that are experienced in the moment.
Early studies on life satisfaction were conducted within the domains of psychology and philosophy and focused on the individual-level determinants of life satisfaction, such as genes, personalities, and value systems [5] [6] [7] . Human health is increasingly recognized as "a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity" [8] . Subsequently, life satisfaction, as an important dimension of human well-being, has attracted attention from a variety of research disciplines including public health, economics, sociology, education, and policy. An extensive set of demographic and socioeconomic factors, such as employment, religion, health status, educational attainment, social network, and income, were documented to be associated with life satisfaction [9] [10] [11] [12] [13] [14] [15] .
The relationship between income and life satisfaction could be complex. Conventional economic theory predicts an increase in life satisfaction (also known as "utility" in economics terminology) attributable to people's ability to purchase and consume more goods given a higher disposable income [16] . Indeed, empirical evidence from less developed nations documented higher life satisfaction in response to economic growth, but such a positive relationship between income and life satisfaction was not replicated in the wealthy nations [17, 18] . These contradicting observations led to the Easterlin Paradox-an increase in personal income can significantly increase happiness and life satisfaction; when income level is low, happiness or life satisfaction is initially positively influenced by income both across and within nations, whereas life satisfaction is simply less dependent income as one's wealth increases [19] .
The relative income hypothesis posits that the satisfaction or utility a person derives from a given income depends on its relative magnitude in the society rather than its absolute amount [16] . This hypothesis might hold the potential to explain, at least in part, the Easterlin Paradox-as people's living condition continues to improve, relative income could play a more essential role in determining life satisfaction relative to absolute income. A handful of recent studies assessed the influence of relative income on people's life satisfaction, independent of their absolute income level. The majority reported a positive relationship between relative income and life satisfaction [13, [20] [21] [22] [23] [24] . However, these studies defined relative income in a single dimension.
Measures on relative income can be largely classified into two major categories: (1) an objective measure, such as absolute income level relative to the median or average income of an individual's community, city, state/province, or country of residence, or of an individual's gender, age, or education group [13, 20, 22, 25] , and (2) a subjective measure, such as self-perceived relative income level in comparison to a reference group [21, 23, 24, [26] [27] [28] [29] [30] [31] . This study adopted a subjective relative income measure and further refined it by making a contrast with four different dimensions of one's social network.
There is not much direct evidence to date about those whom people really compare themselves to. Most of the time, the evidence for comparison is indirect. This is because surveys usually do not contain direct questions about the composition of reference groups. Previous studies have usually defined reference groups based on geographical location or demographic characteristics. However, other social reference groups that have frequent social contact with individuals, such as relatives and friends, may be more prominent. In addition, previous studies have not systematically studied which geographic aggregation level has the greatest influence on life satisfaction. Residents of the same community or city may be a particularly important reference groups.
Some papers have defined the reference group as the inhabitants of the geographical area where the respondent lives [32] [33] [34] . Certain authors defined reference groups as being composed of people with whom one has daily interactions, such as friends and colleagues [35] [36] [37] . Only a few studies have identified different social dimensions of relative income at the same time [38] [39] [40] . None of the above studies assessed the potential mediating and/or moderating effect from certain personal characteristics, most prominently, gender and health status. The relative importance attached to a specific reference group may differ between men and women in income comparisons, partially due to the historical and enduring division of labor between genders [41] . As for the less healthy individuals, they could be more concerned about their health status than other things [42] .
This paper is one of the latest studies that try not only to provide direct evidence of comparisons but also to assess the relative impact of various types of comparisons, including different geographic and non-geographic reference groups among Chinese adults. It also tries to identify the potential heterogeneities in the relationship between relative income and life satisfaction across population subgroups and address the potential impact of the findings on public policies in China.
The potential influence path of relative income on life satisfaction is Social Comparison Theory. Individuals naturally compare themselves with others who are similar to them, rather than those with significantly higher or lower income levels [43] . Individuals crave the sense of identity that comes from being different from others. They tend to focus on differences with other similar individuals. Such comparison will improve life satisfaction of those individuals with relatively high income levels because it will lead to a stronger social identity [44] . Therefore, comparing with reference groups with different degrees of similarity may lead to different effects.
We hypothesized that relative income would be positively associated with Chinese adults' life satisfaction after adjusting for their absolute income level and other demographic and socioeconomic factors. The effect of relative income of relatives, friends, residing community, and residing city on life satisfaction would be distinct.
Methods

Survey Setting and Participants
Conducted by Beijing Normal University (BNU) and cooperated with China Household Finance Survey (CHFS) in 2016, the China Genuine Progress indicator Survey (CGPiS) aimed to evaluate China's economic and social development. The CGPiS covered a variety of topics, such as family structure, employment, income and wealth, household expenditure, life satisfaction, and volunteer services. In-person interviews were conducted with household members (both adolescents aged 12 to 17 years and adults aged 18 years and above) residing in Beijing and Chengdu, two of the largest cities in China. Detailed information regarding the CGPiS sampling design and questionnaires can be requested from BNU. The CGPiS was approved by the BNU Institutional Review Board. This study used completely de-identified CGPiS data and was exempt from ethical approval. Among the 1863 adult CGPiS participants who answered the question items pertaining to relative income, 494 had missing values for the outcome and/or covariates and were, therefore, excluded from the analyses. The final sample included 1369 respondents.
Life Satisfaction
The question pertaining to life satisfaction was adapted from the World Values Survey, "People's satisfaction with life varies. All things considered, how satisfied are you with your life as a whole these days?" Respondents were asked to rate their satisfaction with life using a 1-5 scale from being completely dissatisfied to being completely satisfied.
Relative Income
Relative income was self-perceived by the respondents. Relative income was measured in four dimensions in comparison to respondents' relatives, friends, residing community, and residing city. The four questions were, "Compare your personal income over the past year to your relatives (alternatively, your friends, residents in your community, or residents in your city), would you say that your personal income is much lower (coded as one), somewhat lower (coded as two), about the same (coded as three), somewhat higher (coded as four), or much higher (coded as five) than your peers"?
Covariates
The following individual characteristics were adjusted for in the regression analyses: a continuous variable for age in years; a dichotomous variable for sex (female, with male in the reference group); a dichotomous variable for ethnicity (non-Han, with Han in the reference group); a dichotomous variable for marital status (married, with divorced, separated, widowed, and never married in the reference group); a count variable for the number of children in a household; a dichotomous variable for self-rated health (good or excellent self-rated health, with poor or fair self-rated health in the reference group); a three-class categorical variable for education level (high school, above high school, with below high school in the reference group); a continuous variable for the natural logarithmic absolute annual income; a dichotomous variable for job type (government employment, with non-government employment in the reference group); a dichotomous variable for religion (being religious, with being nonreligious in the reference group); and a dichotomous variable for resident registration status (local residence, with non-local residence in the reference group).
Statistical Analyses
Ordered logistic regressions were performed to examine the relationship between the four dimensions of relative income and life satisfaction among CGPiS adult participants. The regressions were conducted on the entire sample as well as on subsamples stratified by sex (males and females) and respondents' self-rated health status (good/excellent self-rated health and poor/fair self-rated health). The dependent variable was an ordinal variable denoting a respondent's current level of life satisfaction ranging from one (completely dissatisfied) to five (completely satisfied). The four key independent variables were the four dimensions of relative income in comparison to respondents' relatives, friends, residing community, and residing city. All regressions adjusted for all the aforementioned covariates, including age, sex, ethnicity, marital status, number of children in the household, self-rated health, education level, natural logarithmic absolute annual income, job type, religion, and resident registration status. We tested the proportional odds assumption using a likelihood ratio test. The test statistic is not significant (p-value > 0.05), indicating a lack of violation from the proportional odds assumption.
All statistical procedures were performed in Stata 15.1 SE version (StataCorp, College Station, TX, USA).
Sensitivity Analysis
Two streams of sensitivity analyses were performed to assess the robustness of modeling results with respect to each key independent variables and analytic sample. In the first stream of sensitivity analyses, a sensitivity analysis was performed to assess the robustness of modeling results with respect to missing variable values. We performed multiple imputations to impute the missing values for the outcome variable and covariates. Specifically, the iterative Markov chain Monte Carlo (MCMC) method was applied to impute missing values, based on the multivariate normal regression where the variables with missing values served as the dependent variables and the remaining variables with complete data served as the independent variables. A total of 100 imputations were generated. We used Stata 15.1 SE version (StataCorp, College Station, TX, USA) multiple imputations functions, including "mi xtset", "mi register", "mi impute", and "mi estimate". The modeling results based on the imputed full dataset (N = 1863) were nearly identical to those obtained from the regressions that did not use multiple imputations. In the second stream of sensitivity analyses, we performed the analysis for each social reference group, and the modeling results for each specific group were nearly identical to those obtained from the regressions that included all reference groups. We thus decided to exclusively report the modeling results from the original regressions. Table 1 reports the study sample characteristics. The average life satisfaction scored 3.5 among CGPiS adult participants. Respondents' relative income in comparison to their relatives, friends, residing community, and residing city scored 2.5, 2.3, 2.6, and 2.0, respectively. Approximately 56% of them were male, and 8% were with poor or fair self-rated health. Annual absolute income among survey participants averaged 24,000 RMB. Approximately 42% had lower than high school education, 29% had high school, and 29% had higher than high school education. Respondents averaged 42 years of age and had an average of 1.2 children in the household. Approximately 4% were non-Han, 95% were married, 11% were government employees, 8% were religious, and 76% were registered local residents in Beijing and Chengdu. Table 2 reports the estimated odds ratios from the ordered logistic regression based on the entire sample. Respondents' life satisfaction was found to be positively associated with their relative income in comparison to relatives and friends but not associated with their relative income in comparison to residing community and city. A one-unit increase in the respondents' relative income in comparison to their relatives and friends was associated with an increase in the odds of being in a higher level of life satisfaction by 20% (odds ratio [OR] = 1.20; 95% confidence interval [CI] = 1.03, 1.38; p-value < 0.05) and 30% (OR = 1.30; 95% CI = 1.11, 1.53; p-value < 0.01), respectively. In contrast, the estimated odds ratios of respondents' relative income with respect to their residing community and city were statistically non-significant (p-values > 0.05). Table 3 reports the results from subgroup analyses by sex and self-rated health status. Male respondents' life satisfaction was found to be positively associated with their relative income in comparison to relatives and friends. A one-unit increase in male respondents' relative income in comparison to their relatives and friends was associated with an increase in the odds of being in a higher level of life satisfaction by 22% (OR = 1.22; 95% CI = 1.01, 1.47) and 44% (OR = 1.44; 95% CI = 1.17, 1.78), respectively. In contrast, female respondents' life satisfaction was found to be positively associated with their relative income in comparison to residing city. A one-unit increase in female respondents' relative income in comparison to their residing city was associated with an increase in the odds of being in a higher level of life satisfaction by 28% (OR = 1.28; 95% CI = 1.02, 1.61). Life satisfaction among those who were in good or excellent self-rated health was found to be positively associated with their relative income in comparison to relatives and friends. A one-unit increase in those respondents' relative income in comparison to their relatives and friends was associated with an increase in the odds of being in a higher level of life satisfaction by 20% (OR = 1.20; 95% CI = 1.03, 1.39) and 28% (OR = 1.28; 95% CI = 1.08, 1.52), respectively. In contrast, life satisfaction among those who were in poor or fair self-rated health was not found to be associated with any of the four relative income dimensions. Regression coefficients were compared across subgroups using the seemingly unrelated estimation. A statistically significant difference in coefficients was only identified in the respondents' relative income in comparison to their residing city between men and women. Notes: All ordered logistic regressions controlled for covariates listed in Table 2 . 95% confidence intervals for estimated odds ratios are in parentheses. Regression coefficients were compared across subgroups using seemingly unrelated estimation test. * 0.01 ≤ p < 0.05, ** 0.001 ≤ p < 0.01, and *** p < 0.001. Table 2 also reports the estimated associations between individual-level covariates and life satisfaction. Being an ethnic minority, married, in good or excellent self-rated health, of high school or higher education level, of higher absolute income, and a government employee were found to be positively associated with life satisfaction. In contrast, age, sex, number of children in the household, being religious, and resident registration status were not found to be associated with respondents' life satisfaction (p-values > 0.05).
Results
Discussion
The study assessed the cross-sectional relationship between four dimensions of relative income and life satisfaction among Chinese adults. Adjusting for age, sex, ethnicity, marital status, number of children in the household, self-rated health, education level, absolute annual income, job type, religion, and resident registration status, respondents' life satisfaction was found to be positively associated with relative income in comparison to their relatives and friends but not associated with relative income in comparison to their residing community and city. Subgroup analyses replicated the findings among male respondents and respondents with good or excellent self-rated health. In contrast, female respondents' life satisfaction was found to be positively associated with relative income in comparison to their residing city, but not associated with relative income in comparison to their relatives, friends, and residing community. Life satisfaction among those with poor or fair self-rated health was not found to be associated with any of the four dimensions of relative income.
Our findings, in general, confirm the important role relative income plays in people's life satisfaction. And the effect of relative income of relatives, friends, residing community, and residing city on life satisfaction were found to be distinct. These findings suggest the importance of within-group comparison in shaping individuals' life satisfaction in segregated societies such as China [45] . One potential explanation is that subjective within-group comparison involves substantial cognitive judgment on the reference group and subjective assessment on relative status, and some social reference groups that have frequent social contact with individuals, such as relatives and friends, may be more significant.
Some previous studies have shown similar results in other regions or different social groups. A previous study in 28 post-transition countries found that the adverse impact on subjective well-being and life satisfaction was primarily linked to the underachievement in the standard of living and underperformance relative to one's former schoolmates or colleagues, rather than one's self-ranking on the social ladder [38] . However, the study did not extend the comparison to other relevant groups, such as those living in the same community or city. Using large-scale European social survey data, a study on relative income in relation to subjective well-being reported that workplace colleagues were the most frequently cited reference group, and those who compared to colleagues tended to be happier than those who compared to other benchmarks [39] . None of the above studies assessed the potential mediating and/or moderating effect of certain personal characteristics.
However, our findings tend to deviate from a study based on national survey data in China [40] . Subjective assessments of relative income were found to be positively associated with psychosocial health regardless of the reference groups chosen (i.e., relatives, classmates, coworkers, neighbors, city, or province). Moreover, their results indicated that relative income in comparison to urban participants' former classmates and relatives was more important than their coworkers. However, instead of focusing on classmates and coworkers, we examined relative income in comparison to participants' friends. The different findings on relative income in comparison to participants' residing community (or neighborhood) and city may stem from three factors. First, the assessment time point is different. The previous study collected data in 2004, whereas we employed data in 2016. Second, the sample coverage is different. The previous study chose 31 provinces in China, whereas we selected two of China's largest cities, Beijing and Chengdu. Third, the dependent variables are different. The previous study adopted self-reported health status and an index of psychosocial health as the primary outcomes, whereas we focused on life satisfaction.
This new data point indicates the relationship between relative income and life satisfaction could vary by gender and health status. Since most regression coefficients across subgroups did not differ, we mainly focused on the differences with statistical significance. Male participants' life satisfaction was positively associated with relative income in comparison to their relatives and friends but not in comparison to their residing community and city, which indicates that the main source of "peer pressure" among men may come from their proximal rather than distal social network. Previous work suggests that people's life satisfaction is likely to be affected by individuals with resembling characteristics and opportunities in life, such as their friends, co-resident spouses, and next-door neighbors [24] . Those peer effects tend to be attenuated over time and/or through geographical separation [46] . Female respondents' life satisfaction was positively associated with relative income in comparison to their residing city but not in comparison to their relatives, friends, and residing community. This finding coincides with a recent study that documented life satisfaction to be correlated with relative income among men but not women [47] . This gender difference could be partially due to the conventional gender roles in Chinese society. In China, women often play a major role as caregiver of the home and family [41] . Improving or maintaining high-quality living conditions of the family might serve as a priority for caregivers [48] , whereas the cost of living is mostly determined outside their immediate social environment but at the city level [49, 50] . Health tends to be a key moderator in the relationship between relative income and life satisfaction [51] . Life satisfaction was associated with relative income among healthy respondents but not their counterparts with poor or fair health status. This finding is consistent with previous research that documented the central role of health and disease in defining subjective well-being [42] .
A potential impact of the results on public policies is, aiming at the improvement of life satisfaction in the general population, developing countries, such as China, should focus on income redistribution to reduce relative income inequality. However, the relative income in comparison to some social groups that have frequent social contact with individuals is hard to regulate through public policy. So focusing on economic growth as a way to increase people's absolute income may be a more efficient way to improve individuals' life satisfaction in China. In addition, gender and health disparities may need to be taken into account in public policy formulation.
Several limitations of this study should be noted. The CGPiS was conducted in two major cities in China so that the study findings were unlikely to be generalizable to the Chinese adult population nationwide. The "effect" of one income comparison was computed under the assumption of "fixed" income and "fixed" other income comparisons. Relative income was self-reported and subject to measurement error and social desirability bias [52] . Life satisfaction was measured by a single question item, which did not differentiate distinct domains of life. The subsample of respondents in poor or fair health was rather small (n = 112) so that the relevant regression estimates should be interpreted with caution. The point estimates were very similar to those of the other subsamples, only the confidence intervals were wider, due to the very low number of observations. Due to the lack of experimental design, findings from this observational study only indicate associations but preclude any casual interpretations. Relative income in comparison to respondents' residing community city could be more difficult to evaluate for respondents. Therefore, the variables may suffer from a larger measurement error than their counterparts in comparison to respondents' relatives and friends. Ceteris paribus, the estimated associations between relative income in comparison to respondents' residing community/city and life satisfaction could be smaller (i.e., more biased towards the null) than the estimated associations between relative income in comparison to respondents' relatives/friends and life satisfaction.
In conclusion, this study assessed the relationship between relative income and life satisfaction among Chinese adults. Among male respondents and respondents with good or excellent self-rated health, life satisfaction was found to be positively associated with relative income in comparison to their relatives and friends but not associated with relative income in comparison to their residing community and city. Among female participants, life satisfaction was found to be positively associated with relative income in comparison to their residing city, but not associated with relative income in comparison to their relatives, friends, and residing community. Among respondents with poor or fair self-rated health, life satisfaction was not found to be associated with any of the four relative income dimensions. This study has design and measurement limitations. Future studies adopting a longitudinal or experimental design are warranted to advance our understanding of the relationship between relative income and life satisfaction among Chinese adults. 
Conflicts of Interest:
The authors declare no conflict of interest.
